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Figure 1:  Two views of 72235 before processing.  Note the rounded, patina coated, top surface.  Note the crack in
the top photo, separating the matrix (,6) from the marbled clast.  Note the small clast marked C1 in middle of
bottom photo.  C1 is a KREEP norite - see text.  NASA S73-23590 and 585.  Cube is 1 cm.
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Introduction
72235 is primarily a resistant knob broken off of
boulder 1 at station 2, Apollo 17 (see section on 72215).
It has some boulder matrix attached (figure 1).  The
knob has a marbled texture with light and dark swirls
of cataclastic feldspathic breccia with approximately

the same composition, but different grain size.  The
intermixed light and dark layers of the knob appear to
have been “fluidized” and consist of crushed,
feldspathic material.  The dark layers are very fine-
grained with abundant clastic material.  The light layers
are crushed feldpathic granulites, breccias and other
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Figure 2:  Close-up photos of
sawcuts for 72235 (knob called
“dying dog”,  A) end piece
72235,11 S74-20174,  B) slab
piece 72235,16 facing ,11 S74-
20177, C) slab 72235,16 facing
,13 S74-20175,  D) surface of
main mass ,11 facing ,16 S74-
20176.  Cubes are 1 cm, but not
oriented correctly.
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Figure 3:  Photograph of thin section 72235,59 (SAO 803) with sketch map showing different “domains”
studied by Stoeser et al. (1974).   This thin section goes all the way across the marbled clast called “dying
dog” - about 3 cm.  Compare with figure 8.

Mineralogical Mode for 72235
(from Stoeser et al. 1974)
ANT breccia 20.6 %
Granulitic ANT 29.1
Other ANT 5.5
Ultramafic 1.6
Basalts 3
Microgranites 5.3
Norite 0.4
Maskelynite 12
Glass 2.3
Plagioclase 12.5
Olivine 1.2
Pyroxene 5.9

highlands material (ANT for anorthosite, norite and
troctolite).  Somehow, the original group of researchers
thought the large knob in this sample had the
appearance of a “dying dog” – and it was so named.

This sample of boulder #1, station 2, was smaller than
the others and was studied less intensively, waiting for
results of the study of other samples (72215, 72255,
72275) before final allocation (which apparently never
happened).  Most of the studies are of a serial set of
thin sections (,28) and preliminary allocations from an
adjacent slab (,29).
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Figure 5:  Normalized rare-earth-element composition
diagram for matrix and gabbroic clast in 72235 (data
from Blanchard et al. 1975).
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Figure 4:  Composition of pyroxenes in two different
kinds of norite in 72235.  C1 is a KREEP norite
(Ryder et al. 1975; Ryder 1993).  Olivine compositon
is from the “matrix”.
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Petrography
Graham Ryder (1993) summarized the earlier studies
of the Consortium Indomitable (led by John Wood and
Ursula Marvin).  Stoeser et al. (1974) and Ryder et al.
(1975) describe 6 microscopic “domains” within the
thin sections and give broad-beam electron microprobe
analyses (figure 3).  Briefly, domains 2 and 6 are the
dark “rind” of the layered knob, which is non-porous,
clast-poor and very fine grained (impact melt).  Domain
1 is outside the rind and separated by a sharp contact
from it.  Domain 1 was apparently an anorthosite,
before it was crushed and fragmented.  Domain 3 is a
monomict breccia of feldspathic granulite.  Domain 4
is a complicated polymict breccia of mixed lithic clasts
of highland material and vesicular crushed matrix.
Domain 5 is a thin layer of monomict noritic material
– about 75% plagioclase, 25% pyroxene and trace Mg-
spinel.

Significant Clasts
KREEP Norite (C1)

Stoeser et al. (1974), Ryder (1993) describe a 3 mm
clast found in 72235,28 as a KREEP norite.  It has a
mode of about half plagioclase (K-rich) and half
pyroxene (figure 4).  It was found in the center of the
“dying dog” knob (see figure).  It has not been analyzed.

Granite clasts
The abundance (5 -20%) of small (5-100 micron)
patches of high-silica, high-K,Ba feldspar intergrowths
in 72215, 72235, 72255 and 72275 make boulder 1
from station 2, Apollo 17, unique among lunar samples
(Ryder et al. 1975).  These are mostly located in the
darker portions.

GA clast  ,36  ,37
Blanchard et al. (1975) and Morgan et al. (1975)
analyzed white material from the interior of the “dying
dog” knob and found that it was feldspathic (table 1,
figure 5).  However, it had very high Ir (17 ppm) and
must itself be a breccia (or contaminated).  It may be
part of domain 3 (Stoeser et al. 1974) and is crushed
gabbroic anorthosite (GA).

Chemistry
Fruchter et al. (1975), Blanchard et al. (1975), Morgan
et al. (1975) and Stoeser et al. (1974) analyzed the
matrix and other portions of 72235 (table 1).
Obviously, it was difficult, at best, to obtain unmixed
materials, as each lithology is intruded by portions of
the adjacent lithology.

Ages
See sections on 72215, 72255 and 72275.



Lunar Sample Compendium
C Meyer 2007

Table 1.  Chemical composition of 72235.
Higuchi75

reference Blanchard75 Morgan75 Fruchter75 Stoeser74
weight matrix clast,36 matrix clast,37 rim 17 grams matrix clast rim
SiO2 % 44.6 44.5 (b) 45.68 46.71 45.81 (e)
TiO2 0.8 0.8 (b) 0.7 2.05 0.83 (e)
Al2O3 23.1 25.8 (b) 21.15 20.11 21.52 (e)
FeO 7.28 6.19 (a) 8 8.44 7.57 (e)
MnO 0.111 0.08 (b) 0.11 0.12 0.13 (e)
MgO 9.9 8.52 (b) 8.92 8.99 8.33 (e)
CaO 13.2 14.4 (b) 12.19 12.13 12.36 (e)
Na2O 0.514 0.42 (a) 0.49 0.68 0.55 (e)
K2O 0.2 0.11 (a) 0.22 (d) 0.25 0.35 0.2 (e)
P2O5 0.23 0.29 0.31 (e)
S %
sum

Sc ppm 15.4 9.84 (a)
V
Cr
Co 24 43.7 (a)
Ni 190 500 (a) 195 307 186 (c )
Cu
Zn 1.8 1.3 2 (c )
Ga
Ge ppb 124 210 169 (c )
As
Se 48 25 67 (c )
Rb 5.1 1.4 8.6 (c )
Sr
Y
Zr
Nb
Mo
Ru
Rh
Pd ppb
Ag ppb 0.448 0.357 5.2 (c )
Cd ppb 3.1 4.4 7.4 (c )
In ppb
Sn ppb
Sb ppb 0.65 0.86 1.13 (c )
Te ppb 2.2 2.7 3.5 (c )
Cs ppm 0.22 0.33 0.075 (c )
Ba
La 22.7 7.2 (a)
Ce 58 20 (a)
Pr
Nd
Sm 10.6 3.66 (a)
Eu 1.25 0.92 (a)
Gd
Tb 2.4 0.8 (a)
Dy
Ho
Er
Tm
Yb 8.9 2.9 (a)
Lu 1.2 0.41 (a)
Hf 9.5 2.2 (a)
Ta 1.1 0.5 (a)
W ppb
Re ppb 0.5 1.2 0.5 (c )
Os ppb
Ir ppb 7.5 17.6 7.2 (c )
Pt ppb
Au ppb 2.8 2.5 4.9 (c )
Th ppm 4 1.6 (a) 4.67 (d)
U ppm 1.35 0.43 1.69 (c ) 1.15 (d)
technique:  (a) INAA, (b) AA, (c ) RNAA, (d) radiation counting, (e) broad beam, elec. Probe
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Figure 6:  Group photo  for 72235 after processing, showing slab (,16) and matrix (,6).  NASA S74-
20428.  Cube is 1 cm.
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Figure 7:  Photo of column (,29) as it was cut from slab 72235,16.   Most allocations were from ,29 and thin
sections from ,28.  Scale is in mm.  NASA S74-23191.

Processing
Ursula Marvin has documented the subdivision of the
“dying dog” clast in appendix A of the Consortium
Indomitable.  Briefly, in 1974, a slab (1.5 cm) was cut
through the middle of the “dying dog” knob and a
column was cut in the middle of the slab.  A suite of
thin section was made from an adjacent piece.
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Figure 8:  Side view of 72235,28.  NASA S74-23192.
About 1.2 cm across.  This piece used to make
numerous thin sections.

Figure 9:  Side view of 72235,29.  NASA S74-23194.
Scale is in mm.  This column was broken up for
allocations.

72235,29
slab

BR BRGA CB

,34
,39
,40 Anders

Marvin 1974

,35
,36 Blanchard
,37 Anders
,41

,29
,42
,43
,44
,45
,46 Anders
,47
,48 Blanchard

,31
Blanchard
,32
,33

GA



Lunar Sample Compendium
C Meyer 2007

References for 72235
Blanchard D.P., Haskin L.A., Jacobs J.W., Brannon J.C. and
Korotev R.L. (1975)  Major and trace element chemistry of
Boulder 1 at Station 2, Apollo 17.  The Moon 14, 359-371.

Fruchter J.S., Rancitelli L.A. and Perkins R.W.  (1975)
Primordial radionuclide variations in the Apollo 15 and 17
deep core samples and in Apollo 17 igneous rocks and
breccias.  Proc. 6th Lunar Sci. Conf. 1399-1406.

Higuchi H. and Morgan J.W. (1975)  Ancient meteoritic
component in Apollo 17 boulders.  Proc. 6th  Lunar Sci. Conf.
1625-1651.

Marvin U.B. (1975)  The Boulder.  The Moon 14, 315-326.

Morgan J.W., Ganapathy R., Higuchi H., Krahenbuhl U. and
Anders E (1974a)  Lunar basins: Tentative
characterization of projectiles, from meteoritic elements in
Apollo 17 boulders.  Proc. 5th Lunar Sci. Conf. 1703-1736.

Morgan J.W., Ganapathy R., Higuchi H., Krahenbuhl U. and
Anders E. (1974b)  Lunar basins: Tentative
characterization of projectiles, from meteoritic elements in
Apollo 17 boulders (abs).  LS V, 526-528.

Morgan J.W., Higuchi H. and Anders E. (1975b)  Meteoritic
material in a boulder from the Apollo 17 site: Implications
for its origin.  The Moon 14, 373-383.

Reed V.S. and Wolfe E.W. (1975)  Origin of the Taurus-
Littrow Massifs.  Proc. 6th Lunar  Sci. Conf. 2443-2462.

Ryder G. (1983)  Nickel in olivines and parent magmas of
lunar pristine rocks.  In Workshop on Pristine Highlands
Rocks and the Early History of the Moon (Longhi and Ryder,
eds.)  LPI Tech Rept. 83-02. The Lunar and Planetary
Institute, Houston, 66-68.

Ryder G. (1984)  Most olivine in the lunar highlands is of
shallow origin (abs).  LPS XV, 707-708.

Ryder G. (1992)  A distinct poikilitic impact melt rock from
the Apollo 17 landing site that is not from the Serenitatis
melt sheet.  (abs)  Meteroritics 27, 284.

Ryder G. (1993a)  The Apollo 17 samples: The massifs and
landslide.  In Workshop on Geology of the Apollo 17 Landing
Site.  LPI Tech. Rpt. 92-09, 48-49.

Ryder G. (1993b)  Impact melt breccias at the Apollo 17
landing site.  In Workshop on Geology of the Apollo 17
Landing Site.  LPI Tech. Rpt. 92-09, 49-50.

Ryder G. (1993c)  Catalog of Apollo 17 rocks: Stations 2
and 3.  Curators Office JSC#26088.

Ryder G., Stoeser D.B., Marvin U.B. and Bower J.F. (1975a)
Lunar granites with unique ternary feldspars.  Proc. 6th Lunar
Sci. Conf. 435-449.

Ryder G., Stoeser D.B., Marvin U.B., Bower J.F. and Wood
J.A. (1975b)  Boulder 1, Station 2, Apollo 17: Petrology
and petrogenesis.  The Moon 14, 327-357.

Ryder G. and Spudis P. (1980)  Volcanic rocks in the lunar
highlands.  Proc. Conf. Lunar Highlands Crust, 353-375.
Geochim. Cosmochim. Acta suppl. 12,  Lunar Planetary Inst.

Ryder G., Norman M.D. and Score R.A. (1980a)  The
distinction of pristine from meteorite-contaminated highlands
rocks using metal compositions.  Proc. 1lth Lunar Planet.
Sci. Conf.  471-479.

Ryder G., Norman M.D. and Score R.A. (1980b)  Ni, Co
content of metal grains for the identification of indigenous
rocks (abs).  LPS XI, 968-970.

Ryder G., Norman M.D. and Taylor G.J. (1997)  The complex
stratigraphy of the highland crust in the Serenitatis region of
the Moon inferred from mineral fragment chemistry.
Geochim. Cosmochim. Acta 61, 1083-1105.

Schmitt H.H. (1975)  Geological model for Boulder 1 at
Station 2, South Massif, Valley of Taurus-Littrow.  The Moon
14, 491-504.

Simonds C.H., Phinney W.C. and Warner J.L. (1974)
Petrography and classification of Apollo 17 non-mare rocks
with emphasis on samples from the Station 6 boulder.  Proc.
5th Lunar Sci. Conf. 337-353.

Stoeser D.B., Wolfe R.W., Marvin U.B., Wood J.A. and
Bower J.F. (1974b)  Petrographic studies of a boulder from
the South Massif  (abs).  LS V, 743-745.

Stoeser D.B., Wolfe R.W., Wood J.A. and Bower J.F. (1974c)
Petrology and petrogenesis of boulder 1. In
Interdisciplinary Studies of Samples from Boulder 1, Station
2, Apollo 17. Volume 1, Consortium Indomitabile.
Smithsonian Astrophysical Observatory.  Also Lunar Science
Institute Cont. no. 210D, 35-109.

Stoeser D.B., Marvin U.B. and Bower J.F. (1974d)
Petrology and petrogenesis of boulder 1. In Interdisciplinary
Studies of Samples from Boulder 1, Station 2, Apollo 17.
Volume 2, Consortium Indomitabile. Smithsonian
Astrophysical Observatory.  Also Lunar Science Institute
Cont. no. 21 ID, 1-59.
72215  72235  72275



Lunar Sample Compendium
C Meyer 2007

Stoeser D.B., Ryder G. and Marvin U.B. (1975)  Lunar
granite clasts with unique ternary feldspars (abs).  LS VI,
780-782.

Spudis P.D. and Ryder G. (1981)  Apollo 17 impact melts
and their relation to the Serenitatis basin.  In Proc. of the
Conf. on Multi-Ring Basins.  Proc. Lunar Planet. Sci. 12A -
Geochim. Cosmochim. Acta, Suppl. 15. Pergamon Press.
133-148.

Wolf R., Woodrow A. and Anders E. (1979)  Lunar basalts
and pristine highland rocks: Comparison of siderophile and
volatile elements.  Proc. 10th Lunar Planet. Sci. Conf. 2107-
2130.

Wolfe E.W. et al. (1981)  The geologic investigation of the
Taurus-Littrow valley: Apollo 17 landing site.  US Geol.
Survey Prof. Paper 1080.


